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FOREWORD 

This  Indian  Standard  was  adopted  by  the  Bureau  of  Indian  Standards,  after  the  draft  finalized  by  the  Chemical 
Methods  of  Test  Sectional  Committee  had  been  approved  by  the  Textile  Division  Council. 

Limited  flame  spread  materials  and  material  assemblies  are  used  in  clothing  in  order  to  reduce  the  possibility  of 
their  burning  and  thereby  itself  constituting  a  fire  hazard.  These  include  clothing  such  as  ladies'  wear  made  of 
synthetic  fibres  and  children  wear  of  all  kinds  and  also  other  protective  clothing  where  protection  against  heat  and 
fire  mainly  due  to  accidental  contact  with  small  igniting  flames  is  required  in  circumstances  where  there  is  no 
significant  heat  and  fire  hazard. 

The  performance  of  such  clothing  is  expressed  in  terms  of  a  limited  flame  spread  index.  Following  three  indexes 
of  performance  have  been  covered: 

a)  Index  1  —  Materials  which  do  not  spread  flame  but  may  form  a  hole  on  contact  with  a  flame. 

b)  Index  2  —  Materials  and  material  assemblies  do  not  spread  flame  and  do  not  form  a  hole  on  contact  with 
a  flame. 

c)  Index  3  —  Materials  and  material  assemblies  do  not  spread  flame  and  do  not  fopm  a  hole  on  contact  with 
a  flame.  They  also  give  only  limited  after  flame. 

It  is  not  possible  to  specify  a  higher  index  for  materials  and  material  assemblies  which  do  not  give  any  after  flame 
or  damage  at  all,  because  classification  has  been  found  to  be  inconsistent  due  to  slight  inter  laboratory  variations. 

Index  1  materials  are  thermoplastics  which  do  not  spread  flame,  if  accidentally  contacted  with  a  flame  but  do  not 
protect  the  imderlying  material  or  skin.  Index  1  materials  should  only  be  used  as  a  part  of  Index  2  or  Index  3 
material  assembly  and  should  not  be  worn  next  to  the  skin. 

Protective  clothing  may  consist  of  several,  separate  dress  materials  or  garments,  or  it  may  be  a  single  dress 
material  or  garment  with  one  or  more  layers.  Normally  it  is  sufficient  for  the  outer  material  to  have  limited  flame 
spread  properties,  and  material  assemblies  fi^om  multi-layer  clothing  are  tested  by  applying  the  flame  to  the  outer 
surface.  Optional  alternative  testing  and  marking  requirements  are  given  for  material  assemblies  from  dress  materials 
or  garments  where  there  is  a  risk  that  inner  layers  might  be  exposed  to  flame  contact  {see  4.3, 4.3.1.1  and  4.3.1.2). 

The  limited  flame  spread  properties  of  the  textile  materials  and  material  assemblies  are  measured  both  before  and 
after  an  appropriate  cleansing  or  water  soaking  procedure  and  the  procedure  employed  is  indicated  by  a  durability 
index. 

The  composition  of  the  Conmiittee  responsible  for  the  formulation  of  this  standard  is  given  in  Aimex  A. 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with,  the  final  value, 
observed  or  calculated,  expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accordance  with 
IS  2  :  1960  'Rules  for  rounding  off  numerical  values  (revised)'.  The  number  of  significant  places  retained  in  the 
rounded  off  value  should  be  the  same  as  that  of  the  specified  value  in  this  standard. 
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1  SCOPE 

1.1  This  standard  specifies  the  performance 
requirements  for  the  limited  flame  spread  properties 
of  textile  materials  and  material  assemblies  used  in 
protective  clothing  affording  protection  against  heat  and 
flame. 

1.2  This  standard  is  applicable  to  clothing  such  as 

ladies'  wear  made  of  synthetic  fibres  and  children  wear 
of  all  kinds  and  also  other  protective  clothing  where 
protection  against  heat  and  fire  mainly  due  to  accidental 
contact  with  small  igniting  flames  is  required  in 
circumstances  where  there  is  no  significant  heat  and 
fire  hazard. 

2  REFERENCES 

The  following  standards  contain  provision  which, 
through  reference  in  the  text,  constitute  provisions  of 
this  standard.  At  the  time  of  publication,  the  editions 
indicated  were  valid.  All  standards  are  subject  to  revision 
and  parties  to  agreement  based  on  this  standard  are 
encouraged  to  investigate  the  possibility  of  applying  the 
most  recent  editions  of  the  standards  indicated  below: 


IS  No. 
12467  (Part  2);  2006 


15612  (Part  2):  2006 


15758  (Part4):  2007/ 
180  15025:2000 

15370:2005/ 
ISO  6330  :  2000 


Title 

Textiles  —  Assessment  of  the 
ignitability  of  upholstered 
fumitm-e:  Part  2  Ignition  source: 
Match  flame  equivalent  (first 
revision) 

Textiles  —  Burning  behaviour  of 
curtains  and  drapes:  Part  2 
Measurement  of  flame  spread  of 
vertically  oriented  specimens 
with  large  ignition  source 
Protective  clothing:  Part  4 
Test  method  for  limited  flame 
spread 

Textiles  —  Domestic  washing 
and  drying  procedures  for  textile 
testing 


3  TERMINOLOGY 

3,0  For  the  purpose  of  this  standard,  the  following 
definitions  shall  apply. 


3.1  Limited  Flame  Spread  Index  —  A  number 
indicating  that  the  material  or  material  assembly 
achieved  one  of  the  levels  given  in  7. 

3.2  Durability  Index  —  A  letter  X  or  R  indicating 
that  the  material  or  material  assembly  was  subjected  to 
a  cleansing  procedure  specified  in  6  before  being  tested 
for  limited  flame  spread. 

3.3  Textile  Materia!  —  A  single  fabric  or  other 
product,  for  example  one  layer  of  a  woven,  knitted,  or 
coated  fabric  or  a  multi-layered  fabric  or  other  product 
combined  prior  to  the  garment  manufacturing  process, 
for  example  a  laminated  or  quilted  fabric.  A  material 
test  specimen  represents  or  is  taken  fi-om  a  single  layer 
or  a  garment. 

3.4  Textile  Material  Assembly  —  Two  or  more 
separate  layers  of  the  same  or  different  materials.  A 
material  assembly  test  specimen  represents  or  is  taken 
from  the  various  layers  in  a  single  garment  or  in  a  series 
of  garments  in  a  clothing  system,  assembled  in  equal 
size  and  in  the  order  of  use. 

3.5  Hole  —  A  break  in  the  test  specimen  at  least 
5  mm  X  5  mm  in  size  caused  by  melting,  glowing  or 
flaming. 

4  PERFORMANCE  REQUIREMENTS 

4.1  Textile  Materials 

All  textile  materials  as  described  in  1.2  shall  have  a 
limited  flame  spread  level  1,  2  or  3  when  tested  in 
accordance  with  IS  15758  (Part  4).  Materials  giving 
Index  1  shall  only  be  used  as  part  of  a  material  assembly 
complying  with  Index  2  or  Index  3  {see  4.2)  and  shall 
be  supplied  with  a  statement  that  they  shall  not  be  used 
next  to  the  skin. 

4.2  Textile  Material  Assemblies 

All  textile  material  assemblies  described  in  1.2  shall 
have  a  limited  flame  spread  Index  of  2  or  3  when  tested 
in  accordance  with  IS  15758  (Part  4)  with  the  flame 
applied  to  the  outer  face. 

4.3  Optional  Requirements 

4.3.1  If  agreed  to  between  the  buyer  and  the  seller,  the 
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textile  material  assembly  shall  meet  either  of  the 
following  requirements  specified  in  4.3.1.1  or  4.3.1.2 
instead  of  those  specified  in  4.2. 

4.3.1.1  The  textile  material  assembly  shall  have  a 
limited  flame  spread  Index  2  or  3  when  tested  in 
accordance  with  IS  15758  (Part  4)  with  the  flame 
applied  to  the  outer  face  and  to  the  inner  face. 

4.3.1.2  The  entire  textile  material  assembly  shall  have 
a  limited  flame  spread  Index  2  or  3. 

4.4  Durability 

All  textile  materials  and  material  assemblies,  shall  meet 
these  requirements  both  before  and  after  the  appropriate 
cleansing  procedure  X  or  R  in  accordance  with  6.  The 
limited  flame  spread  index  quoted  shall  be  the  lowest 
value  determined  either  before  or  after  cleansing. 

5  SAMPLING 

5.1  Lot 

The  quantity  of  same  kind  of  textile  material  or  material 
assembly  delivered  to  a  buyer  against  one  dispatch  note 
shall  constitute  a  lot. 

5.2  Textile  Material 

A  representative  sample  of  sufficient  size  to  provide 
the  required  two  sets  of  six  specimens  shall  be  drawn 
randomly  from  the  lot  as  per  relevant  Indian  Standard 
on  material  specification  or  as  agreed  to  between  the 
buyer  and  the  seller. 

5.3  Textile  Material  Assemblies 

Sufficient  quantity  of  each  material  in  the  assembly  or 
sufficient  number  of  garments  of  the  same  type  shall 
be  taken  so  as  to  provide  the  required  two  sets  of  six 
specimens. 

NOTES 

1  This  standard  is  designed  to  assess  the  performance  of  the 
textile  material  or  material  assembly  used  in  the  clothing  or  the 
garment  and  not  the  garment  construction.  Specimens  taken 
from  the  clothing  or  the  garments  should  be  typical  of  the  their 
construction,  but  should  not  include  seams,  closure  systems, 
or  specific  garment  design  features. 

2  Additional  sets  of  specimens  as  needed  if  material  assemblies 
are  to  be  tested  on  both  the  outer  and  the  inner  faces  {see  4.3.1). 

5.4  Test  Specimen  Size 

The  specimen  size  shall  be  200  ±  1  mm  by  1 60  ±  1  mm. 
An  alternative  80  mm  wide  specimen  may  only  be  used 
on  materials  and  material  assemblies  which  do  not  bum 
to  the  side  edges  of  the  narrower  specimen. 

6  PROCEDURES  FOR  DURABILITY  TO 
CLEANSING  OR  WETTING 

6.1  The  textile  materials  or  material  assemblies  shall 


be  tested  both  before  and  after  a  cleansing  procedure, 
in  accordance  with  6.2  or  6.3. 

6.2  The  sample  shall  be  submitted  to  at  least  five  wash 
cycles  of  the  cleansing  procedure  given  in  the  care  label. 
If  no  cleansing  procedure  is  prescribed,  the  material 
shall  be  submitted  to  twelve  wash  cycles  of  one  of  the 
standard  cleansing  procedures  prescribed  in  6.2.1 
or  6.2.2  as  appropriate  to  the  fabric. 

6.2.1  Standard  wash  procedure  according  to 
procedure  No.  6A  (40  ±  3°C)  and  flat  dried  in 
accordance  with  procedure  C  of  IS  15370.  Textile 
materials  and  material  assemblies  tested  after  this 
procedure  shall  be  marked  with  the  letter  X. 

NOTE  —  It  is  possible  to  modify  the  washing  procedure  by 
carrying  out  wash  cycles  using  a  washing  temperature 
conforming  to  manufacturer's  maintenance  instructions.  In  such 
cases  the  durability  index  shall  be  in  the  form:  number  of  wash 
cycles,  letter  X,  wash  temperature  In  °C. 

6.2.2  The  textile  materials  or  material  assemblies,  other 
than  those  covered  in  6.2.1  which  are  adversely  affected 
by  washing,  shall  be  tested  after  water  soaking  in 
accordance  with  the  procedure  described  in  Annex  D 
of  IS  12467  (Part  2)  followed  by  five  dry  cleaning 
cycles  in  accordance  with  the  procedure  specified  in 
Annex  C  of  IS  I56I2  (Part  2).  Textile  materials  and 
assemblies  tested  after  this  procedure  shall  be  marked 
with  the  letter  R. 

NOTE  —  Textile  materials  and  assemblies  treated  with  flame 
retardants  which  are  not  durable  to  wetting  with  water  are 
considered  unsuitable  for  use  in  type  of  clothing  covered  by 
this  standard. 

7  CLASSIFICATION 

7.1  Requirements  for  Limited  Flame  Spread  Index  1 

The  textile  material  or  inaterial  assembly  shall  meet 
the  following  requirements: 


a) 


b) 

c) 


No  specimen  shall  permit  any  part  of  the 
lowest  boundary  of  any  flame  or  hole  to  reach 
the  upper  or  either  vertical  edge. 

No  specimen  shall  give  flaming  debris. 
Any  afterglow  shall  not  spread  from  the 
carbonized  area  to  the  undamaged  area  after 
the  cessation  of  flaming. 


7.2  Requirements  for  Limited  Flame  Spread  Index  2 

The  textile  material  and  material  assembly  shall  meet 
the  following  requirements: 

a)  No  specimen  shall  permit  any  part  of  the 
lowest  boundary  of  any  flame  to  reach  the 
upper  or  either  vertical  edge. 

b)  No  specimen  shall  give  flaming  debris. 

c)  Any  afterglow  shall  not  spread  from  the 
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carbonized  area  to  the  undamaged  area  after 
the  cessation  of  flammg. 
d)    No  specimen  shall  give  hole  formation. 

7.3  Requirements  for  Limited  Flame  Spread  Index  3 

The  textile  material  and  material  assembly  shall  meet 
the  following  requirements: 

a)    No  specimen  shall  permit  any  part  of  the 
lowest  boundary  of  any  flame  to  reach  the 
upper  or  either  vertical  edge. 
No  specimen  shall  give  flaming  debris. 
Any  afterglow  shall  not  spread  from  the 
carbonized  area  to  the  undamaged  area  after 
the  cessation  of  flaming. 
No  specimen  shall  give  hole  formation. 
Mean  after  flame  time  of  any  set  of  six 
specimens  shall  not  exceed  2  s. 


b) 
c) 


d) 
e) 


8  MANUFACTURER'S  INFORMATION 

8.1  Single  Layer  Textile  Materials 

All  single  layer  textile  materials  in  accordance  with 
this  standard  shall  be  supplied  with  the  following 
information: 

a)  Manufacturer's  name,  trade-mark  or  other 
identifying  mark; 

b)  Material's  limited  flame  spread  index  and  the 
durability  index  or  the  letter  R  or  X,  for 
example  3/X  indicates  material  meets 
flammability  Index  3  after  12  washes  at  40°C; 
2/5X60  indicates  meets  flammability  Index  2 
after  5  washes  at  60°C; 


c)  Instructions  for  the  care  and  cleansing  of  the 
material,  in  agreement  with  the  durability 
index  quoted  above,  and  with  particular 
emphasis  on  any  special  precautions  to  be 
taken;  and 

d)  If  the  material  is  classified  in  as  Index  1 ,  a 
statement  'Use  only  over  Index  2  or  3  material 
and  do  not  use  next  to  the  skin'. 

8.2  Textile  Material  Assemblies 

All  textile  material  assemblies  in  accordance  with  this 
standard  shall  be  supplied  with  the  information  in  8.1 
but  with  the  statement  required  under  8.1(b)  modified 
to: 

'Textile  material  assembly  Index:  Outer  face  tested', 
as  appropriate.  Optionally,  if  the  requirements 
of  4.3.1.1  are  satisfied  the  statement  shall  be: 
'Textile  material  assembly  Index;  puter  face  tested 
and  index:  Inner  face  tested'.  Optionally,  if  the 
requirements  of  4.3.1.2  are  satisfied  the  statement 
shall  be:  'Index  of  each  textile  material  in  the 
assembly  for  each  layer'. 

8.2.1  The  presence  of  any  Index  1  textile  material  in 
the  assembly  shall  be  indicated. 

NOTE  —  The  flammability  indices  given  in  this  standard  may 
be  used  by  material  manufacturers  to  indicate  the  flame  spread 
behaviour  of  their  materials.  They  may  also  be  used  by 
protective  clothing  manufacturers  to  indicate  the  flame  spread 
behaviour  of  the  material  or  materia!  assembly  used  in  protective 
clothing.  The  use  of  marking  on  a  garment  openly  indicates  the 
limited  flame  spread  properties  of  the  textile  material  or  material 
assembly  used  in  its  construction. 
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Bureau  of  Indian  Standards 

B^S  is  a  statutory  institution  established  under  the  Bureau  of  Indian  Standards  Act,  1986  to  promote 
harmonious  development  of  the  activities  of  standardization,  marking  and  quality  certification  of  goods 
and  attending  to  connected  matters  in  the  country. 

Copyright 

BIS  has  the  copyright  of  all  its  publications.  No  part  of  these  publications  may  be  reproduced  in  any  form 
without  the  prior  permission  in  writing  of  BIS.  This  does  not  preclude  the  free  use,  in  the  course  of 
implementing  the  standard,  of  necessary  details,  such  as  symbols  and  sizes,  type  or  grade  designations. 
Enquiries  relating  to  copyright  be  addressed  to  the  Director  (Publications),  BIS. 

Review  of  Indian  Standards 

Amendments  are  issued  to  standards  as  the  need  arises  on  the  basis  of  comments.  Standards  are  also  reviewed 
periodically;  a  standard  along  with  amendments  is  reaffirmed  when  such  reviev/  indicates  that  no  changes  are 
needed;  if  the  review  indicates  that  changes  are  needed,  it  is  taken  up  for  revision.  Users  of  Indian  Standards 
should  ascertain  that  they  arc  in  possession  of  the  latest  amendments  or  edition  by  referring  to  the  latest  issue  of 
'BIS  Catalogue'  and  'Standards  :  Monthly  Additions'. 

This  Indian  Standard  has  been  developed  from  Doc  :  No.  TX  05  (830). 
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BUREAU  OF  INDIAN  STANDARDS 
Headquarters  : 

Manak  Bhavan,  9  Bahadur  Shah  Zafar  IMarg,  New  Delhi  1 10  002 
Telephones  :  2323  0131,  2323  3375,  2323  9402 


Regional  Offices 
Central 


Eastern 


Western 


Branches 


Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg 
NEW  DELHI  110  002 

1/14  C.I.T.  Scheme  VII M,  V.  1.  P.  Road,  Kankurgachi 
KOLKATA  700  054 


Northern    ;    SCO  335-336,  Sector  34-A,  CHANDIGARH  160  022 
Southern     :   C.I.T.  Campus,  IV  Cross  Road,  CHENNAI  600  1 13 


Manakalaya,  E9  MIDC,  Marol.  Andheri  (East)y 
MUMBAI  400  093 


Telegrams  :  Manaksanstha 
(Common  to  all  offices) 

Telephone 

r2323  7617 
\2323  3841 


J  2337 
\2337 


8499,2337  8561 
8626,2337  9120 

r  260  3843 
\260  9285 

r2254  1216,2254  1442 
\2254  2519,  2254  2315 

/  2832  9295,  2832  7858 
\2832  7891,  2832  7892 


AHMEDABAD,  BANGALORE.  BHOPAL.  BHUBANESHWAR.  COIMBATORE.  FARIDABAD. 
GllAZlABAD.  GUW^AHATI.  HYDERABAD.  JAIPUR.  KANPUR.  LUCKNOW.  NAGPUR. 
PARWANOO.  PATNA.  PUNE.  RA.TKOT.  THIRUVANANTHAPURAM.  VISAKHAPATNAM. 
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